ABSTRACT Here, we present a farm-level, Canada-wide analysis of Canadian bee farms in 2006; this article is the Þrst report to distinguish between honey bee (Apis mellifera L.) farms and non-Apis bee (Hymenoptera) farms. Farms are characterized according to bee species, bee stocks, and whether the farm makes 50% or more of gross sales from bee-related activities. Farm characteristics, including bee stocks, gross sales, capital investments, land base, specialization, location, and operator demographics, are reported for the different farm types and sizes. NonÐApis bee farms are revealed to be a nontrivial part of the Canadian bee industry: 21.2% of Canadian bee farms have non-Apis bees and 16.6% have exclusively non-Apis bees. Important differences between honey bee farms and non-Apis bee farms also are found. These differences include the more land-intensive nature of non-Apis bee farms and the Þnding that non-Apis bee farms have greater diversity in terms of their primary commodity, even at higher bee stock levels.
The importance of the honey bee (Apis mellifera L.) to global agriculture is widely recognized (Klein et al. 2007 ), but there are numerous other managed bee species of commercial value. In Canada, these "nonApis" species are the alfalfa leafcutting bee [Megachile rotundata (F.) ], common eastern bumble bee [Bombus impatiens (Cresson); and to a lesser extent Bombus occidentalis Greene], and Osmia lignaria Say (Winter et al. 2006) . The alfalfa leafcutting bee is the most important pollinator of alfalfa, Medicago sativa L. (Richards and Kevan 2002) . Bumble bees are used in the production of greenhouse crops, such as tomatoes and peppers, and O. lignaria is used in Canada for the pollination of orchard crops, such as apples (BCMOA 2003, Velthuis and van Doorn 2006) .
In recognition of the growing importance of nonApis species within the managed pollinator sector, this study provides a description of the industry that includes both honey bee and non-Apis bee farms. This report is the Þrst such encompassing overview, distinguishing it from existing descriptions of the bee sector that discuss only honey bees Willet 1994, Daberkow et al. 2009 ). This report will be useful for those conducting research on the Canadian bee industry as well as the bee industry in other regions. It also is expected to provide policy makers with insight about the underlying structure of the industry. Most importantly, the report aims to draw attention to any differences between honey bee and non-Apis bee farms and to clarify the importance of non-Apis bee farms in the overall industry. This is especially important because current policies in Canada and elsewhere, particularly in terms of imports and exports, focus only on the honey bee segment of the industry, which has implications for the control of non-Apis pests and diseases worldwide (Winter et al. 2006) .
Materials and Methods
The data in this report are derived from the Census of Agriculture by Statistics Canada for 2006, the Þrst year farmers were asked to report the number of non-Apis bees they owned or managed. The questionnaire speciÞcally asked farmers to report bumble bees, alfalfa leafcutting bees, and O. lignaria. All agricultural operations in Canada are required to Þll out and return the form, with an agricultural operation deÞned by Statistics Canada as "a farm, ranch or other operation that produces agricultural products intended for sale." Individuals self-declare their operations as a farm, and no actual sales are required. This restriction means that the data set excludes anyone who keeps bees without the intention to sell. The raw data collected by the Census of Agriculture is not publically available and can only be accessed through contractual agreement with Statistics Canada that the analysis of the raw data be done in house and only summary data reported. Some of the summary data are available online from Statistics Canada (Statistics Canada 2008).
We started our analysis by removing all agricultural operations from the data set that reported no honey bees and no non-Apis bees. The remaining farms were then classiÞed into categories based on bee stocks. The four categories for farms with honey bee stocks were 1Ð24, 25Ð299, 300 Ð999, and Ն1,000 colonies. These size categories were modiÞed from those used by Daberkow et al. (2009) in their analysis of the U.S. beekeeping industry. For farms with non-Apis bees, the four categories were 1Ð24, 25Ð99, 100 Ð299, and Ն300 U of bees. We are unable to report a precise unit for non-Apis bees as a result of how the data from census forms was entered by Statistics Canada. Although they asked farmers to report alfalfa leafcutting bees in gallons, bumble bees in colonies, and O. lignaria in individual bees, Statistics Canada did not codify the unit, and thus the speciÞc species, in the raw data. Thus, in the raw data, a farm is reported as having a certain amount of non-Apis bees, but the unit and species is left unclariÞed. This is unfortunate, because it precludes a more detailed and thorough examination of the non-Apis bee data.
Having established farm sizes, we then made counts of the number of farms in groups consisting of the joint intersection of two variables. An example of once such group would be the number of honey bee farms with 25Ð299 colonies and 50 Ð 499 acres of land. In cases where the outcome contained three or fewer farms, we were forced to merge the farms with the closest outcome so as not to violate conÞdentiality restrictions imposed by Statistics Canada.
Definitions. Here, farm size always refer to bee stocks. The operators of the smallest, the second smallest, and the largest two categories of farms are referred to as hobbyists, sideliners, and commercial operations, respectively, with large commercial referring to the largest size category exclusively. All dollars are reported in Canadian currency, and references to the value of capital held by an operation include all capital, and not just capital related to the keeping of bees. Any farm that owns or manages stocks of bees of any species is referred to as a bee farm. A bee farm is further classiÞed as either a honey bee farm if it owns or manages honey bee colonies or as a non-Apis bee farm if it owns or manages non-Apis bees. In practice these two types of farms are not mutually exclusive, but because farms owning or managing both honey bees and non-Apis bees were found to make up only 4.6% of the total, they were not considered a distinct group in the present analysis.
We also deÞne two other farms types that are subsets of the existing categories. A honey bee farm that generates at least 50% of its gross sales from apicultural activities is referred to as an apiculture farm, and a non-Apis bee farm that generates at least 50% of its gross sales from bees is called a pollinator farm.
Results
Distribution by Farm Type. In 2006, there were 3,797 bee farms, representing 1.6% of all agricultural operations in Canada. We found that 78.2% of these farms were honey bee farms and 16.6% were non-Apis bee farms, with the remaining 4.6% of bee farms having stocks of both honey bees and non-Apis bees. Apiculture farms accounted for 47% of all honey bee farms, whereas pollinator farms accounted for 23% of nonApis bee farms.
Bee Stocks. Most honey bee farms are hobby or sideline farms, whereas the majority of honey bee colonies are owned by large commercial farms. Hobby farms make up 60% of honey bee farms and own Ϸ2.3% of honey bee colonies, whereas commercial farms account for 13% of the honey bee farms and 84% of the colonies. Sideliners make up 27% of the farms and 14% of the bee stocks. The share of apiculture farms with 25Ð299 colonies is 50% higher than that of honey bee farms, and the share of commercial farms is twice as large within this group.
The size distribution of the non-Apis bee farms is somewhat different from that of honey bee farms. Approximately 50% of non-Apis bee farms are commercial sized, owning 98% of stocks. Hobby farms make up 43% of the total and sideliners make up 7%. As was the case with apiculture farms, specialization in pollination services skews the distribution of nonApis bee farms toward larger farms.
Primary Commodity. Although specialization in bee-related activities generally increases with farm size, this relationship is true to a lesser degree for non-Apis bee farms, compared with honey bee farms (Fig. 1) . The shares of apiculture farms and pollinator farms are highest for the large commercial honey bee and non-Apis bee farms, 98% and 31%, respectively. Although the largest honey bee farms are specialized almost exclusively in beekeeping, large commercial non-Apis bee farms remain highly diverse in terms of their primary commodity (Fig. 1) . Non-Apis bee farms also are more likely to specialize in livestock rather than cropping, which would be expected to a complementary activity (Fig. 1) .
Gross Sales and Capital Investments. Nearly 80% of honey bee farms make Յ$50,000 in gross sales per annum, and Ϸ46% invest Յ$200,000 in capital. To contrast, Ϸ60% of non-Apis farms generate Յ$50,000 in annual gross sales of farm products and 30% invest Ͻ$200,000 in capital. Gross sales of farms increase with farm size for both farm types. The proportion of farms that make Ͻ$10,000 in gross sales is highest for hobby farms, accounting for approximately half of them. Furthermore, the proportion of farms that makes at least $300,000 increases between the hobby and the large commercial farms from 8 to 58% and from 16 to 35% for honey bee and non-Apis bee farms, respectively.
Capital investments also increase with farm size for both farm types. Large commercial farms require considerably higher capital investment than smaller farms. The proportion of large commercial farms with at least $500,000 in capital investment is nearly 2 and 3 times that of hobby honey bee and non-Apis bee farms, respectively.
Land Base. Approximately 73% of honey bee farms have Յ50 acres and 43% have no land at all. Likewise, 76% of apiculture farms have no land. In contrast, August 2012 DALY ET AL.: BEE FARMS IN CANADAϷ80% of non-Apis bee farms have at least 50 acres of land, almost half of which have Ͼ500 acres. The relationship between land base and bee stocks is notably different between honey bee and the non-Apis bee farms (Fig. 2) . Hobby farms for both types have a similar land base decomposition, with one third having no acreage. However, as bee stocks increase, into the side-liner and commercial categories, honey bee farms become less land-intensive, but non-Apis bee farms become more land-intensive. Almost 60% of large commercial honey bee farms have no land, whereas approximately three quarters of large commercial non-Apis farms have Ն500 acres (Fig. 2) .
Location. Approximately 31% of honey bee farms are in Ontario, 18% in British Columbia, and 13% in Alberta, the provinces with the highest numbers of honey bee farms. The majority of non-Apis bee farms are in the Canadian Prairie provinces of Manitoba, Alberta, or Saskatchewan (56%); British Columbia (14%); and Quebec (12%), where pollination-dependent crops such as canola (Brassica L. spp.) and alfalfa are commonly produced. Geographical distribution for both bee farm types also changes with size. Hobby honey bee farms are more likely to be located in Ontario (37%) and British Columbia (27%). Larger honey bee farms are more likely to be located in the Canadian Prairies. Alberta alone has nearly half of the largest commercial honey bee farms. Likewise, commercial non-Apis bee farms are found almost exclusively in the Canadian Prairies, with Saskatchewan accounting for 54%, Manitoba for 26%, and Alberta for 18% of the farms in this size category. However, hobby non-Apis bee farms are usually located in British Columbia (31%), Quebec (23%), and Ontario (18%). Operator Characteristics. Approximately 60% of honey bee farms are sole proprietorships operated by a single operator, and the majority of principal operators are male. Nearly three quarters of them are between 35 and 64 yr of age, and a little more than half are full-time farmers. As for non-Apis bee farms, almost half are partnerships, corporations, or some other form of organization. The organizational type and age of principal operator also change with farm size, but in a similar manner for both bee farm types. Sole proprietorship seems to lose ground to partnerships and corporations as farm size increases. Larger farms are more likely to be operated by younger principal operators than smaller farms. Nearly 80 and 68% of large commercial honey bee and non-Apis bee farmsÕ operators are full-time farmers compared with Ϸ48 and 58% of honey bee and non-Apis bee hobbyists, respectively.
Discussion
Our analysis of the 2006 census data for Canada has yielded several valuable Þndings. The Þrst Þnding is that although honey bee farms are the dominant farm type among bee farms, non-Apis bee farms represent a nontrivial subsector within the Canadian bee industry: 21.2% of all Canadian bee farms have non-Apis bees and 16.6% have exclusively non-Apis bees. Although it is promising that non-Apis bees are now being tracked, we Þnd it unfortunate that all species of non-Apis bees are lumped into one group by the census data, because this lumping precluded a more detailed examination.
Second, we found that honey bee farms and nonApis bee farms differ in several notable ways. As honey bee farms increase their bee stocks, they are increasingly specialized in honey production, so-called apiculture farms. In contrast, non-Apis bee farms remain highly diverse in terms of their primary commodity even as bee stocks increase. Many of the other activities that non-Apis bee farms are likely to be involved in, such as growing oilseeds, grains, or raising livestock, require large amounts of land.
The relationship between bee stocks and specialization is related to the relationship between bee stocks and land base for the two farm types. Although honey bee farms with the largest colony numbers are likely to have the smallest land base, non-Apis bee farms tend to see an increase in land base with increasing bee numbers due to the land-intensive nature of their commodities. The differences in specialization also are probably driving the Þnding that non-Apis bee farms are more capital-intensive than honey bee farms.
Taken as a whole, our paper suggests that non-Apis bee farms are an important subsector of the Canadian bee industry with different features from the traditional honey bee farms. That many bee farms in Canada report no land deserves follow-up. In particular, the different ways that bee farms use to meet land needs, such as leasing, rental, or informal arrangements with other farmers, could be examined. Differences between honey bee and non-Apis bee farms suggest that policy interventions aimed at the bee industry will affect the two types of farms differently.
